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(54) TIRE AIR PRESSURE MEASUREMENT AND ADJUSTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To know how the air 
pressure of a tire changes under arbitrary set 
temperature condition, and to promptly and accurately 
adjust the air pressure of the tire to a target pressure in 
actual use. 

SOLUTION: The present air pressure of a tire 1 is 
measured with a pressure sensor 12 and in-tire air 
temperature is measured with a temperature sensor 13, 
respectively, and a target air pressure of the tire 1 which 
is reached at the preset in-tire air temperature at actual 
use, is calculated with a microcomputer 20. The target 
air pressure is displayed on a display device 19, and 
based on the control signal from the microcomputer 20, 
a high pressure side VSV-HP 14 which supplies the high 
pressure from a compressor 10 and a low pressure side VSV-LP 15 for atmosphere-release 
are driven through driver circuits 17 and 18. With this, current tire air pressure is automatically 
pressurized/ depressurized so that it becomes a target tire air pressure in actual use. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An air pressure measuring means to measure the pneumatic pressure of tires, such as a car, 
and an air-temperature measurement means to measure the air temperature in said tire, When it becomes 
the temperature conditions to which the pneumatic pressure of said tire was beforehand set based on the 
pneumatic pressure of said tire measured with said air pressure measuring means, and the air 
temperature in said tire measured with said air-temperature measurement means The tire air pressure 
measuring adjusting device characterized by providing a pneumatic pressure operation means to be alike 
and to compute the reaching attainment pneumatic pressure of said tire. 
[Claim 2] Furthermore, the tire air pressure measuring adjusting device according to claim 1 
characterized by providing a pneumatic pressure display means to display the attainment pneumatic 
pressure of said tire computed with said pneumatic pressure operation means. 
[Claim 3] Furthermore, the tire air pressure measuring adjusting device according to claim 1 or 2 
characterized by providing an air pressure adjustment means to regulate the pressure of the pneumatic 
pressure of said tire measured with said air pressure measuring means so that the attainment pneumatic 
pressure of said tire computed with said pneumatic pressure operation means might turn into target 
pneumatic pressure of said tire in said temperature conditions set up beforehand. 



[Translation done.] 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention measures the pneumatic pressure of tires, such as a car, and 
relates to the tire air pressure measuring adjusting device which adjusts the pneumatic pressure to a 
predetermined value. 
[0002] 

[Description of the Prior Art] Conventionally, the pneumatic pressure of tires, such as a car, is measured 
with pressure gages, such as a Bourdon gage. Moreover, looking at a manometer, carry out open 
actuation manually, and the bulb of a tire is decompressed, or pressurization supply of the high-pressure 
air from a compressor etc. is carried out at a tire, and adjustment of the pneumatic pressure of a tire is 
carried out. 

[0003] By the way, since the air temperature in a tire becomes 80 degrees C or more at the time of actual 
use (it is hereafter described as "the time of real use"), when it is ordinary temperature (25 degrees C) 
and it measures [ when the air temperature in a tire is low ] the pneumatic pressure of a tire, for example, 
it will measure a value lower than the pneumatic pressure of the tire at the time of real use. For this 
reason, it was impossible to have regulated the pressure correctly for a short time so that it may become 
the pneumatic pressure of the tire at the time of real use using a pressure gage. 

[0004] What was indicated in JP,5-42355,Y is known as advanced-technology reference relevant to this. 
The technique of calculating and reporting abnormality extent of the pneumatic pressure of a tire 
according to the air temperature in a tire is shown by this thing. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned thing, it was impossible 
to have not been unable to know how although the abnormal condition of the pneumatic pressure of a 
tire is reported, it will be changed on the temperature conditions to which the pneumatic pressure of a 
tire was set, and to have regulated the pressure to the pneumatic pressure aiming at the pneumatic 
pressure of the tire. 

[0006] Then, this invention is offering the technical problem quickly the tire air pressure measuring 
adjusting device whose pressure can be regulated correctly so that it may become the pneumatic 
pressure of the tire which was made in order to solve this fault, can know how it will change on the 
temperature conditions on which the pneumatic pressure of a tire was set as arbitration, and is made into 
the target at the time of real use. 
[0007] 

[Means for Solving the Problem] According to the tire air pressure measuring adjusting device of claim 
1, the attainment pneumatic pressure of the tire when reaching the temperature conditions beforehand set 
up based on the air temperature in the current tire measured with the air-temperature measurement 
means and the pneumatic pressure of the tire measured with the air pressure measuring means is 
correctly computed with a pneumatic pressure operation means. For this reason, it becomes possible to 
use the attainment pneumatic pressure of the exact tire at the time of real use, and the effectiveness that 
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the dependability of adjustment of the pneumatic pressure of a tire can be improved is acquired. 
[0008] In the tire air pressure measuring adjusting device of claim 2, it can display on a pneumatic 
pressure display means how the attainment pneumatic pressure of the tire in the temperature conditions 
to which the pneumatic pressure of the further present tire was set beforehand is changed. Thus, the 
effectiveness that the need for adjustment of the pneumatic pressure of a tire can be checked by the 
pneumatic pressure of the tire according to the air temperature in the tire to change being displayed is 
acquired. 

[0009] In the tire air pressure measuring adjusting device of claim 3, the pneumatic pressure of a current 
tire is pressurized and decompressed, and the pressure of it is regulated so that the attainment pneumatic 
pressure of the tire when reaching further the temperature conditions beforehand set up by the air 
pressure adjustment means may be in agreement with the target pneumatic pressure in the air 
temperature in the same tire. For this reason, the effectiveness that the pneumatic pressure of a tire is 
quickly adjusted to place constant pressure correctly is acquired. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an example. 

[001 1] Drawing 1 is the outline block diagram showing the tire air pressure measuring adjusting device 
concerning one example of the gestalt of operation of this invention. 

[0012] The tip of the sampling tubing 1 1 extended from the tire air pressure measuring adjusting device 
100 is connected with bulb la of a tire 1. The sampling tubing 1 1 has branched in the tire air pressure 
measuring adjusting device 100 at the abbreviation T typeface, and the temperature sensor 13 for 
detecting the pressure sensor 12 and air temperature for detecting the pneumatic pressure in the 
sampling tubing 1 1 is connected in the middle of the branching. In addition, as for the sensing section 
(illustration abbreviation) of a temperature sensor 13, it is desirable to make the connecting location to 
the bulb of the tire of the sampling tubing 1 1 adjoin, and to be arranged in order to detect the air 
temperature in a tire correctly. 

[0013] Moreover, the high-tension-side vacuum switching valve (it is only described as "VSV-HP" 
below Vacuum Switching Valve;) 14 for introducing high-pressure air is connected to the end by which 
the sampling tubing 1 1 branched, and the low-tension side vacuum switching valve (it is only hereafter 
described as "VSV-LP") 15 for discharging high-pressure air is connected to the other end. These VSV- 
HP 14 and VSV-LP 15 are electromagnetic-control valves which switch a pneumatic circuit based on an 
electrical signal. 

[0014] The sampling tubing 1 1 is connected to the compressor 10 as a high-pressure air supply installed 
in the exterior of the tire air pressure measuring adjusting device 100 through VSV-HP 14. Moreover, 
atmospheric-air disconnection of the sampling tubing 1 1 is carried out through VSV-LP 15. After A/D 
conversion of each output signal from a pressure sensor 12 and a temperature sensor 13 is carried out 
with A/D converter 16, it is inputted into a microcomputer 20. The microcomputer 20 is constituted as a 
logic operation circuit which consists of bus-line 26 grade which connects CPU21 as a well-known 
central processing unit, ROM22 which stored the control program, RAM23 which stores various data, 
backup RAM 24, the I/O circuit 25, and them. 

[0015] Each output signal from a pressure sensor 12 and a temperature sensor 13 is inputted into a 
microcomputer 20, and the control signal from a microcomputer 20 is outputted to the driver circuit 17 
of VSV-HP 14, and the driver circuit 18 of VSV-LP 15, respectively. Moreover, with a drop 19, digital 
display of the tire pressure considered that a tire pressure current with the air temperature in a tire as 
temperature conditions beforehand set as arbitration reaches is carried out serially, and if the tire 
pressure reaches target pneumatic pressure, lamp display of the completion of a setting having been 
carried out will be carried out, so that the output signal from a microcomputer 20 may be outputted to a 
drop 19 and may mention later. 

[0016] Next, it explains based on the flow chart of drawing 2 which shows the procedure of the 
pneumatic control in CPU21 in the microcomputer 20 currently used with the tire air pressure measuring 
adjusting device 100 concerning one example of the gestalt of operation of this invention. In addition, 
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the compressor 10 by which both VSV-HP 14 of the tire air pressure measuring adjusting device 100 
and VSV-LP 15 are in a clausilium condition, and were connected to the VSV-HP 14 side to high- 
pressure air is in the condition which can be supplied, and the condition that the sampling tubing 1 1 was 
connected with bulb la of a tire 1 is an initial state. 

[0017] First, current tire-pressure TP based on the output signal from a pressure sensor 12 at step SI 01 It 
is read. Next, current air temperature TT in a tire based on [ shift to step SI 02 and ] the output signal 
from a temperature sensor 13 It is read. Next, tire-pressure TP which shifted to step SI 03 and was read 
at step SI 01 Air temperature TT in a tire read at step SI 02 The presumed operation of tire-pressure TP 1 
as attainment pneumatic pressure considered to reach in air-temperature TT in tire ' as temperature 
conditions which were based and were beforehand set as arbitration is carried out. Here, it calculates 
using the table based on the theoretical formula according to Boyle-Charles 1 law beforehand stored in 
backup RAM 24, the experimental formula based on much data, and observation data etc. Next, it shifts 
to step SI 04 and digital display of tire-pressure TP ' computed at step SI 03 is carried out to an indicator 
19. 

[0018] Next, it shifts to step SI 05 and it is judged whether the deflection of target tire-pressure TPM at 
the time of air-temperature TT in tire ' beforehand set as arbitration from the outside and tire-pressure 
TP 1 computed at step SI 03 is less than zero. Since target tire-pressure TPM is lower than tire-pressure 
TP ' when the criteria of step SI 05 are satisfied, it shifts to step SI 06 and valve-opening control of VSV- 
LP 15 is carried out only for a predetermined period with a control signal being outputted to a driver 
circuit 18. In this valve-opening control, atmospheric-air disconnection is performed through VSV-LP 
15, high-pressure air is discharged, and it is tire-pressure TP. It decompresses. 
[0019] Next, it shifts to step SI 07 and it is judged whether target tire-pressure TPM and tire-pressure 
TP' became equal. When the criteria of step SI 07 are not satisfied, it returns to step SI 01 and the same 
processing is repeated, and if tire-pressure TP ' reaches target tire-pressure TPM and the criteria of step 
SI 07 are satisfied, it will shift to step SI 08. At step SI 08, valve-opening control of VSV-LP 15 is 
suspended. Valve-opening control of this VSV-LP 15 may be duty ratio control. 
[0020] On the other hand, since target tire-pressure TPM is more than tire-pressure TP ' when the 
criteria of step SI 05 are not satisfied, it shifts to step SI 09 and it is judged whether target tire-pressure 
TPM is equal to tire-pressure TP \ When the criteria of step SI 09 are not satisfied, it shifts to step SI 10 
and valve-opening control of VSV-HP 14 is carried out only for a predetermined period with a control 
signal being outputted to a driver circuit 17. In this valve-opening control, high-pressure air is 
introduced from a compressor 10 through VSV-HP 14, and it is tire-pressure TP. It is pressurized. In 
addition, fluctuation of the air temperature in a tire by the high-pressure air installation from a 
compressor 10 is the air temperature TT in a tire at step SI 02. It is automatically amended by being read 
each time. 

[0021] Next, it shifts to step SI 1 1 and it is judged whether target tire-pressure TPM and tire-pressure 
TP ? became equal. When the criteria of step SI 1 1 are not satisfied, it returns to step SI 01 and the same 
processing is repeated, and if tire-pressure TP ' reaches target tire-pressure TPM and the criteria of step 
SI 1 1 are satisfied, it will shift to step SI 12. At step SI 12, valve -opening control of VSV-HP 14 is 
suspended. Valve-opening control of this VSV-HP 14 may be duty ratio control. 
[0022] The criteria of step SI 09 are satisfied after processing of step SI 08, after target tire-pressure 
TPM and tire-pressure TP ' process [ of the step SI 12 when equal from the first ], it shifts to step SI 13, 
and lamp display of the completion of a setting of tire-pressure TP 1 having been carried out at target 
tire-pressure TPM is carried out with an indicator 19, and this routine is ended. 
[0023] Thus, the tire air pressure measuring adjusting device of this example Tire-pressure TP of the 
tires 1, such as a car, the pressure sensor 12 as an air pressure measuring means to measure, Air 
temperature TT in a tire in a tire 1 The temperature sensor 13 as an air-temperature measurement means 
to measure, Tire-pressure TP measured with the pressure sensor 12 Air temperature TT in a tire 
measured with the temperature sensor 13 It is based and is tire-pressure TP. When it becomes air- 
temperature TT in tire 1 as temperature conditions set up beforehand The microcomputer 20 which 
attains a pneumatic pressure operation means to be alike and to compute tire-pressure TP ' which is the 
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reaching attainment pneumatic pressure of a tire 1 is provided. 

[0024] Therefore, air temperature TT in a tire of the current tire 1 Tire-pressure TP which can be set 
Tire-pressure TP ' when reaching air-temperature TT in tire ' at the time of the real use as temperature 
conditions set up beforehand is computed correctly. That is, tire-pressure TP after this in exact tire- 
pressure TP 1 at the time of real use being known The dependability of adjustment can be improved. 
[0025] Moreover, the tire air pressure measuring adjusting device of this example possesses the drop 19 
which attains a pneumatic pressure display means to display tire-pressure TP 1 which is the attainment 
pneumatic pressure of the tire 1 further computed with the microcomputer 20 which attains a pneumatic 
pressure operation means. 

[0026] Therefore, tire-pressure TP of the present tire 1 It can know with a drop 19 how it will change in 
air-temperature TT in tire ' at the time of the real use as temperature conditions set up beforehand. That 
is, it is tire-pressure TP by tire-pressure TP ' when becoming air-temperature TT in tire ' being known. 
The need for adjustment can be checked. 

[0027] And the tire air pressure measuring adjusting device of this example Furthermore As temperature 
conditions to which tire-pressure TP ' which is the attainment pneumatic pressure of the tire 1 computed 
with the microcomputer 20 which attains a pneumatic pressure operation means was set beforehand So 
that it may be set to target tire-pressure TPM of the tire 1 in air-temperature TT in ** tire ' Tire-pressure 
TP of the tire 1 measured with the pressure sensor 12 as an air pressure measuring means The 
microcomputer 20 and VSV-HP 14 which attain an air pressure adjustment means to regulate the 
pressure, VSV-LP 15, and driver circuits 17 and 18 are provided. 

[0028] Therefore, it is tire-pressure TP of the current tire 1 so that tire-pressure TP ' which reaches when 
it becomes air-temperature TT in tire 1 at the time of real use with the air pressure adjustment means 
attained in a microcomputer 20, VSV-HP 14, VSV-LP 15, and driver circuits 17 and 18 may be in 
agreement with target tire-pressure TPM in the same air-temperature TT in tire \ It pressurizes and 
decompresses automatically and the pressure is regulated. For this reason, tire-pressure TP It is quickly 
adjusted to place constant pressure correctly. 

[0029] By the way, although deferment molds, such as a gas station, were assumed in the tire air 
pressure measuring adjusting device 100 of the above-mentioned example noting that VSV-HP 14 as an 
electromagnetic-control valve by the side of high-pressure air was connected to the compressor 10 as a 
high-pressure air supply installed outside When carrying out this invention, it is not limited to this, and 
if a high-pressure bomb is carried in a cars side, such as a wheel of a tire, as a high-pressure air supply 
or the small compressor is carried in the car side, it can apply. In these things, there is effectiveness [ tire 
pressure ] that it can adjust to a proper value, also under car transit and in the location stopped suitably. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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temperature condition, and to promptly and accurately 
adjust the air pressure of the tire to a target pressure 
in actual use. 

SOLUTION: The present air pressure of a tire 1 is 
measured with a pressure sensor 12 and in-tire air 
temperature is measured with a temperature sensor 13, 
respectively, and a target air pressure of the tire 1 
which is reached at the preset in-tire air temperature 
at actual use, is calculated with a microcomputer 20. 
The target air pressure is displayed on a display device 
19, and based on the control signal from the 
microcomputer 20, a high pressure side VSV-HP 14 which 
supplies the high pressure from a compressor 10 and a 
low pressure side VSV-LP 1 5 for atmosphere-release are 
driven through driver circuits 17 and 18. With this, 
current tire air pressure is automatically pressurized/ 
depressurized so that it becomes a target tire air 
pressure in actual use. 
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£*xS 0 ^fy^S 1 0 5^J^ft«it5^ 2\C 
V^ctf), 1 0 6|C^?tU K9>f 8 

^»JIB«#35sm*Sixsri:-cvsv-LP 15« 
JHIB*rttll#»J«!*ns. roBH#»J»-ett, vsv- 
lp i 5&jt\.x*%mm*ftt>tixmm&f«.&&tti& 

[0 0 191 ft^T^^Sl 0 7^ffLT, 
20 ^^JETPM^^^UETP' £tf^L<#ofc 

jto&s¥U3££*xSo ^-T^r/s i o 7oWS*fr3as*fi:L 
fri^^tm. ^r^/sio lciotpii^i^ 

g^^£^J£TPMtc*^£^EETP ' 
^iBUfy/S 1 0 7(Z)*IJS*ft^4t6i:^f 
i//S10 8|:»fftSo ^^S10 8-CttVSV 
-LP 1 5<DM&mm&W±£tlZ>o roVSV-LP 

[0 0 2 0] ^r^^S 1 0 5(D«t^Mi 

Lftl^£*fctt. SS^-f-Y^ffiTPM^^^-V^ffi 
30 TP' JEJLb-Cfc5fc«>. ^fy/S10 9[:^tTU B 

niZZtiZo ^f^S10 9©M*ft«4UiV^ 
*^:v:^S 1 1 OWWtU K^^IhIBI 
7^#JW«^ s ai*Six5^i:-CVSV-HP 14 #3? 
5E»!W»tBB#*JlBiS*L6o roBB##J»t?tts vsv 
-HP l 4 ^Lt^y^i^^tl o^bi^JEE^M^^ 

A$tt^-f ir^ftjETP asjjpEEsnao ^v/u 
^»«\ ^r^/s i o 2-e^^irrt3g«ta«TT ^ 
[0021] Wi7T^sini:^fTU, nm? 

-Y^MffTPM^^-f-y^iETP' fc*S«L<fto^ 
*^s«36**tS, ^ir^S l 1 iO*iJ£*«=^fiKfi:L 
*v^#^fi, ^T7/S10 1(:MoTIr1WW 
t»ig£*V B»^>T-V2S«£ETPM^^-f^ftEETP ' 

^aiU7!x/si i \<Dnj£0k\*&f&<L-tz>t*"r 

yy"S 1 1 2\Z&ft-rZ> 0 ^y^S 1 1 2TOVSV 
-HP 1 4<Dm#Mm&&±£tlZ>o rcOVSV-HP 

50 [0 0 2 2] ^.^'y^S 1 0 8 ^Ttfi^ 



5 

r^SlO 9©*J3e*ff=^SlLBa^>r-¥SStEET 

y-y-fS 1 1 2GD#yS(£><£>^, ^^^^S 1 1 3KWft 
U *-f-«£«£ETP' ^g^^^-yag^JETPMtC^ 
^T£ftfc:ii:tf s 3^Si 9lct7vy^T^ti, */u 

[0 0 2 3] ra>J;5K, *Jllli«©^>firffl»EjB« 
fSiLtoiltytiai:, ffiMyf l 2t« 

^>T-Vrt^MSTT ^l-S^^^MJETP ^ 
[0 0 2 4] Lfc^oT, mffi^^^^r 1 CD^irf*9£ 

MrUSTT t^ttS^-^ftJBETP i«^*K3esttfc 
itb*:£#co*>r -¥£MEETP ' sMHKiJimSftSo 
wCO^^^iott^^-r-V^ffTP OllOlf 
[0 0 2 5] Sfc, **J6«<o^-f irffi«ffi»JKSI*EK 
— * 2 OT^ttJSftfc^-f-V 1 <E>*J5t£«ffi-C*>£* 

[0 0 2 6] U:^ot, 5ffi<£>^^ 1 CO^-r^^M 
tlSTT ' <fcftofc£#<0*-<-¥£ScCi£TP ' 

&xzz> 0 

[oo2 7] *l-c, *H2fe^jo^-f ^saiwaEWSiBaE 
t°a-^ 2 ox*Wm$thti?«{ J r i tf>f«ji£SU£-es>5 



(4) 4#HI^ 9-229804 

6 

>iM 2^»]5££ftfc*^iri<&*'<irffiSUETP £p 

20, VSV-HP 14, VSV-LP 15, K7-f'< 

[0 0 2 8] Lf:^ot, -^^n^vt 0 ^ — * 2 0, 
VSV-HP 14, VSV-LP 15, K7-Y>^Ih]S& 1 
7, 1 8^T*fig**tS3g«lffiH«*a«-«toTjH£ffl 

- -v^uetp ' ^mc^^^^nn&TT f x(onm 

10 ^-T -^^MEETPMi:— cfc 5 *^ir 1 <Z>^ 

[0029] cbr^-e, Jii5Hlfi«^^-rirS«ffi»JS: 
VSV-HP 1 4 ^r^l^fitte^Sill^ L"C 

^tcfi, rft^l«^$ft*fc<DT*«:*<, Siffi^lHSi: 

&ftffiSffl-C#£ 0 rftk<Ot>60-Cfl, ^W^fT+^iS 
■HE RrtB-Cfc 5 £ ^ 5 Sb** 5 & £o 

[[Hi] HI l ti*»^(^||tfi<0®<[8(O--Sll6«aj^3&*^ 
3 * >T ffi«EE»JSWSE3S« Sr ^-r«BS«*BI £ . 

[ID 2 ] HI 2 tt^W^^JS^ffi^—mfi^JI-*^* 
5 * *ffi*cffiM 3£P«E3S«-e«ffl £ ft T v * 3 ^ >f * o 

[»#©RW] 

1 2 J^-fe^f" (^«ffi»J^#®!) 

13 ^Sir>i^ (ffiSttaSfflS^S) 

14 VSV-HP (^JBESJfiE^®) 

15 VSV-LP (^JEWSfE^IW 
17, 18 K7>f^EIIS (^*ffilH»*Sk) 

1 9 m^%s (££UES^#») 

2 0 -^>f * o =>yt°a- ^ (ffi«JESt*^a- 
40 £SCffi8flSE#&) 

ioo * >r -^ffiscffiau^wsEasfi 



(5) - 2 2 9 8 0 4 



II] 




ioo 94 -^ssiffiaistassiK 



&ffl¥-9-2 2 9 8 0 4 



[12] 

(start) 



I 



vr 



S 1 0 1 



S 1 0 2 



I , 03 

s 1 0 4 



Sill 



VSV-Hp 



S 1 1 2 

S 1 1 3 




VSV-Lp 
H#$«iPffat 



S 1 0 7 



S 1 0 8 



(end) 



